PURPOSE Many researchers fi nd it diffi cult to recruit individuals, particularly minorities, for participation in studies. Mistrust of research and researchers may act as a barrier to participation. The purpose of this study was to develop a scale for assessing trust in medical researchers.
INTRODUCTION
A common barrier to the development of new knowledge, particularly for medical problems affecting minority populations, is the ability to enroll patients. Although the National Institutes of Health requires inclusion of women, minorities, and children into new protocols, recruitment of minorities into medical research is an ongoing challenge. The concept of trust is important, not only for the delivery of care but also for the participation of patients in medical research. In several studies of patients participating or declining to participate in clinical trials of cancer therapy, one of the most common reasons for participating is the advice of or trust in the doctor. 1, 2 Focus group data exemplify the critical role of trust in their doctor, as well as other entities in the health care system, when examining participation of African American adults in medical research. African American patients describe distrust in the medical community as a prominent barrier to participation in clinical research. 3 Most scales focusing on trust issues in health care have been focused on patient-physician trust. [4] [5] [6] [7] [8] [9] Other measures have focused on patient trust in health insurers and physicians in general rather than the individual physician. [10] [11] [12] [13] One measure in particular focused on patient mistrust of 14 Consequently, although data suggest that some individuals and minority elders, in particular, have trust issues with multiple agents within the health care system, and that these issues may affect participation in medical research, there is currently no measure that allows for an assessment of trust in medical researchers.
By focusing on an individual's level of trust in medical researchers, it may be possible to identify communityspecifi c concerns about medical researchers and address those community-specifi c concerns in recruitment efforts. The purpose of this study was to develop a measure that will assess adults' trust in medical researchers.
METHODS
The process involved in developing the measure included developing a conceptual model, creating potential items, evaluating those items in a cognitive pretest, and examining the psychometric characteristics of the items and the measure in the general population. We developed a conceptual model of trust based on a review of the limited theoretical literature in medical settings and the literature on trust in nonmedical settings. Several themes we investigated were a general fear of participation in medical research, mistrust of research personnel, and feelings that researchers act differently toward disadvantaged groups. Based on the psychometric data described below, this general grouping of constructs later focused on trust in medical researchers rather than the more general construct of trust in the medical research process.
Item Generation and Selection
We used our conceptual model and data from a variety of studies appearing in the literature that have already been conducted on trust in medical research, particularly with African American respondents, to create initial categories of items. We examined items from existing scales to create an initial pool of 29 items for indepth pretesting. These items fell into 3 general theoretical dimensions: (1) fear of medical research, (2) mistrust of research personnel, and (3) perceived mistreatment of minority and disadvantaged respondents.
The items underwent a cognitive pretest of thinkaloud interviews with 25 African American volunteers (young adults and older adults) in South Carolina. Because the entire research team was white and other informal pretests of the items were conducted on white volunteers, we believed it was important to conduct think-aloud interviews with African Americans, particularly because African Americans have lower participation rates in medical research; it was not our intention to create scales for separate racial/ethnic groups. These interviews were conducted in 2 rounds with modifi cations made to the items after each round. After these interviews and the subsequent modifi cations and deletion of some of the poorly understood items, a questionnaire of 27 candidate items was developed for evaluation in the general population test designed to provide psychometric information. Each item was answered on a 5-point Likert scale and scored accordingly (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree). So that higher scores would always represent more trust in medical researchers, certain items were scored in reverse order.
Psychometric Evaluation
In an effort to develop the measure and evaluate it psychometrically in a more generalized context, the Survey Research Unit of the Medical University of South Carolina was contracted to conduct a survey of adults (older than 18 years) living in South Carolina between March 2005 and June 2005. The survey design included a random-digit dialing technique to generate telephone numbers using the Genesys Sampling System. A sample of 6,300 randomly-generated numbers was restricted to area codes and prefi xes associated with the state of South Carolina. Each number was called 5 times or until a terminal disposition code (eg, nonworking number, not a private residence, language barrier) was assigned. The interviewers identifi ed themselves as calling from the Medical University of South Carolina and conducting a survey on trust in medical research. They asked to speak to an adult older than 18 years. Only 1 person was interviewed per household. The interview lasted approximately 20 minutes. More information regarding specifi c technical aspects of the survey administration can be obtained from the authors.
There were 512 respondents who completely or partially answered all the interview questions and 558 eligible respondents who refused, for a response rate of 47.8%. Because of the nature of the random-digit dialing design with computer selection of the numbers, no information was available on the nonresponders. Interview responses were entered into an electronic database directly by the interviewer as the respondent replied to questions. Appropriate range and logic checks were incorporated into the data entry process.
We conducted an initial examination of the descriptive characteristics of each of the potential items, including their distributions and variance. All the potential items showed suffi cient distribution across the response categories to warrant inclusion in further analyses, although several exhibited bimodal distributions.
We conducted a series of analyses focusing on data-reduction techniques and psychometric properties of the scale using SAS 9.1 (SAS Institute, Cary, NC). We initially used a principal components analysis of the 27 items to examine the latent dimensions of the scale and to reduce the number of items to only those that loaded with high loadings on a single factor. After we examined the unrotated factor matrix to determine loadings on 1 general latent dimension, we then rotated the factor structure by means of both an orthogonal rotation using a VARIMAX rotation and an oblique rotation using PROMAX, because of considerable conceptual overlap in the hypothesized dimensions. After reviewing the factor loadings, we again examined the items both mathematically and conceptually.
In this stage of the analysis, internal consistency of the scale was assessed through the use of Cronbach's coeffi cient α. We examined the factors and the total group of items to determine whether the new measure of trust in medical researchers could be used to give a global score or subscale scores.
Concurrent validation suggesting initial evidence of construct validity was assessed by correlating the new measure with other measures of trust in health care system entities, as well as a global assessment of trust. The Trust in Health Insurer scale was asked of respondents who had medical health insurance. 11 The Trust in Physicians scale was asked of respondents who had a regular doctor. 4 Finally, to determine the degree to which items on the new scale assessed a respondent's global sense of mistrust, we also administered 3 items from the Cynicism scale of the Minnesota Multiphasic Personality Inventory-2 (MMPI-2). 15 These 3 items were, "I think most people would lie to get ahead," "It is safer to trust nobody," and "Most people will use somewhat unfair means to get ahead in life." These true-false items were summed (range 0 to 3) to create an index of general suspiciousness, with higher scores refl ecting greater mistrust and cynicism.
In an effort to gain an understanding of how the constructs of trust in medical researchers may affect participation in medical research, the following item regarding behavioral intention was assessed: "If you were approached by someone at the Medical University of South Carolina to participate in a study, how likely would you be to volunteer to participate in a study in the next 3 months?" This item was measured in terms of likely, somewhat likely, not likely, or not likely at all to participate.
We used t tests to examine scale scores by demographic characteristics and Pearson correlation analyses to compare the scores from the Trust in Medical Researchers Scale with these other scales and the single item about likelihood of volunteering for a medical research program. Because some of the additional scales used to establish construct validity were conditional on the respondent having a regular physician or health insurance, analyses were conducted only for those respondents for whom we had a full set of data for those comparisons. Finally, we analyzed the Trust in Medical Researchers Scale with the likelihood of future participation in medical research. We investigated this relationship in 2 ways. First, we split the Trust in Medical Researchers Scale into low and high and the 4-category likelihood variable into likely or not likely and computed χ 2 analysis to examine its relationship. We also computed analyses of variance by using all 4 categories of the likelihood variable and leaving the Trust in Medical Researchers Scale as a continuous variable.
This study was approved by the Institutional Review Board of the Medical University of South Carolina.
RESULTS
Of the 512 persons who responded to the telephone survey, 496 answered enough questions to be used for analyses. The racial distribution of the sample consisted of 354 white (71.4%), 116 African American (23.4%), 19 other (3.8%), and 7 unknown (1.4%). There were 165 men (33.3%), 328 women (66.1%), and 3 unknown (0.6%); 72 (14.5%) respondents had less than a high school education, and 279 (56.3%) had at least some college education.
Using data from the 400 respondents who answered all 27 of the initial questions to be evaluated for inclusion in the scale, the initial unrotated factor analysis based on principal components identifi ed 12 items that loaded high on a single factor were retained (≥0.50) ( Table 1) . This single factor, with an eigenvalue greater than 1.0, was also identifi ed through a scree test. Using data from the 448 respondents who answered all 12 of these questions, these 12 items were then subjected to orthogonal rotations using VARIMAX and oblique rotations of the factor matrix using PROMAX. The rotated factor matrix identifi ed 2 primary factors. Table 1 presents the factor loadings for both the orthogonal and oblique rotations that show a high degree of similarity. Internal consistency, as measured by Cronbach's α, was high for the entire 12-item questionnaire (α = 0.842). For each of the 12 items on the scale, the item-to-total correlation ranged from 0.822 to 0.837 (Table 1) .
The scores from the 12 items are summed unweighted, and 12 is subtracted from the total, yielding a Trust in Medical Researchers Scale score ranging from 0 to 48. The higher the score, the greater the trust in medical researchers. Two subscales were developed corresponding to the 2 identifi ed factors. Item numbers 1 to 6 (Table 1) load onto factor 1 (participant deception) and items 7 to 12 load onto factor 2 (researcher honesty). The Cronbach's α for factor 1 ME A SUR E TO A S SES S PAT IEN T T RUS T is 0.776 and for factor 2 is 0.749. The subscale scores are calculated as follows:
Participant deception = [(sum of items 1 to 6) -6] * 2.
Researcher honesty = [(sum of items 7 to 12) -6] * 2.
The range of each subscore is the same as for the overall Trust in Medical Researchers Scale (0 to 48). As with the overall score, higher scores indicate greater trust in medical researchers. The participant deception subscale was correlated with the researcher honesty subscale at r = .60 (P = .001).
Means and standard deviations were calculated for each score and for various race, sex, age, and education groups (Table 2) . White respondents (28.7 ± 5.6) had higher scores on the full scale than African American respondents (24.1 ± 6.9) (P <.001). Similarly, white respondents were signifi cantly higher on the participant deception subscale (27.8 ± 6.3) than African American respondents (22.0 ± 7.6) (P <.001). * Signifi cantly different from white males participants (P <.05). † Signifi cantly different from white female participants (P <.05). ‡ Signifi cantly different from white participants <55 years (P <.05). § Signifi cantly different from white participants ≥55 years (P <.05). || Signifi cantly different from white participants with high school education or less (P <.05). ¶ Signifi cantly different from white participants with at least some college education (P <.05).
White respondents also scored signifi cantly higher on the researcher honesty subscale (29.7 ± 6.1) than African American respondents (26.3 ± 7.7) (P <.001).
Within racial groups (white, African American, other) there were no differences by sex in mean scores for the overall scale or for the subscales (Table 2 ). There were too few respondents in the "other" racial group (n = 16) to make statistically signifi cant comparisons. African American respondents of both sexes scored signifi cantly lower than white respondents of the same sex on the overall scale, as well as on both of the subscales (P <.05).
White respondents aged less than of 55 years scored signifi cantly higher on the overall scale and on the 2 subscales than white respondents aged 55 years and older. The same trend was observed for African American respondents, but the differences were not signifi cant (P >.05) because of the smaller sample numbers. In comparison by race within each age-group, African American respondents scored signifi cantly lower than white respondents (P <.05).
White respondents with at least some college education scored signifi cantly higher on the overall Trust in Medical Researchers Scale than white respondents with a high school education or less. They also scored significantly higher on the 2 subscales (P <.05). For African American respondents, there were no signifi cant differences in mean scores between the education groups. African American respondents of both education groups scored signifi cantly lower than their white counterparts on the overall scale and on the 2 subscales.
Some evidence toward construct validity is found from the correlation analyses between the Trust in Medical Researchers Scale overall score and the 2 subscales with other trust scales (Table 3) .
Any respondent who gave a neutral response to every item would score 24. Respondents who scored at least 24 on the overall Trust in Medical Researchers Scale or either of the 2 subscales were much more likely to say that they would be likely or somewhat likely to volunteer to participate in a research program than respondents who scored less than 24 (Table 4) . When ANOVAs were computed with the 4-category likelihood variable and the Trust in Medical Researchers Scale as a continuous variable, the full scale (F = 9.64, df = 3, P = .001), the participant deception subscale (F = 4.67, df = 3, P = .003), and the researcher honesty subscale (F = 12.33, df = 3, P = .001), all yielded signifi cant relationships with likelihood of future participation in medical research.
DISCUSSION
A person's trust in medical researchers is a barrier to participation in medical research. We have created the Trust in Medical Researchers Scale, a short self-administered scale with good psychometric properties that can assess an person's trust in medical researchers. The Trust in Medical Researchers Scale differentiates African American respondents from white respondents, as well as by the stated likelihood of participation in future research. Thus, there appears to be substantial potential utility of the Trust in Medical Researchers Scale for investigators trying to recruit ethnic populations that historically have been hard to reach.
If future investigations into the utility of this scale appear promising, we envision researchers using it to screen populations of interest regarding mistrust in medical researchers. For example, if an investigator is interested in recruiting a racially diverse sample for participation in an Alzheimer's study, then this scale could be administered to a representative sample of the community to identify issues that might affect recruitment. Investigators could then subsequently tailor their recruitment efforts or community education of the project based on the information gained from the scale. In addition to examining community belief systems, the scale might also be used to examine the trust in medical researchers of health care practitioners. Because health care practitioners are many times the point of recruitment, at least discussions with patients about participation in studies assessing their trust might suggest points of education or interventions. Further, practice-based research networks are a key strategy in developing primary care research infrastructure and are based on participation by health care practitioners, many of whom are not directly affi liated with academic settings. Assessing the trust in medical researchers among community physicians may help in identifying barriers to recruitment of physicians to practice-based research networks. There are several limitations to this study. First, the cognitive pretests were conducted with African Americans, and although these tests would be benefi cial in the development of a scale to assess trust in medical researchers because of this group's documented mistrust of the medical care system, the resulting items may not generalize to other populations. 16 We attempted to gain a better understanding of the scale items for the general population by means of the random-digit dialing telephone survey. It may be useful to validate this tool in other populations.
Second, the Trust in Medical Researchers Scale was designed to be self-administered. The cognitive pretests allowed a person to read the items and then discuss them, which approximates the ultimate use of the scale. We used a telephone survey to collect data from the general population by reading the items to the respondents, which may be similar to what large-scale community assessments do. Thus, additional work may need to be done to evaluate the scale in the context of self-administration.
Third, the response rate to the random-digit dialing telephone sample was less than optimal, although not unusual in contemporary times for a survey with no incentive payment to respond. Furthermore, the educational level of the respondents was higher than would be expected and thereby may indicate a sample that was less than representative, which would bias the results toward the null. The results, however, indicate that the Trust in Medical Researchers Scale does distinguish individuals by race/ethnicity, education, and reported likelihood of future participation in medical research.
Fourth, the Trust in Medical Researchers Scale was developed primarily on samples of white and African American respondents. Future research could focus on validating this scale in other minority or hard-to-reach populations.
In conclusion, the Trust in Medical Researchers Scale shows promise as a tool for identifying individuals or groups of individuals who are unlikely to participate in medical research. It is currently unclear as to whether the scale will best be used as a 12-item scale or as separate subscales. As the primary care research community becomes more aware of the need for inclusion of diverse populations in studies that truly represent the primary care patient population, the issue of barriers to recruitment and participation take on greater importance. This scale appears to be a useful tool in the armamentarium of researchers.
